This paper studies the impact of migrant children on their parents' occupation choice and wage income using a dataset from a household survey conducted in 2011. We find that the heads of migrant households with school-age children earn significantly less than those who left them at their place of hukou registration. This result holds when we control for personal characteristics, migration duration, origin location, and family structure. Households migrating with school-age children have a higher probability of doing so within the prefecture/province of their hukou registration and are less likely to target coastal regions. After controlling for migration scope and destination location, the presence of children does not influence wages of migrant household heads. We also find that the presence of children below the age of six has no impact on the income of migrant household heads. Our results suggest that the hukou system still impedes labor mobility. 
INTRODUCTION
Along with rapid economic growth in the last 3 decades, the People's Republic of China's (PRC) regional development gap widened significantly, which encouraged poor rural workers to migrate to urban areas. The relaxation of the PRC's household registration (hukou) system and decreased communication and transportation costs made the massive migration possible. In 2014, the number of rural migrants reached 270 million, 168 million of whom found employment out of their official locality. 1 The increased migration made a major contribution to the PRC's economic growth. In recent years, however, employers in coastal areas have found it increasingly difficult to hire workers at the previous wage level.
In view of migration's contribution to the PRC economy's rapid growth, it is necessary to study the micro-decision-making mechanisms of the migration process. Migration is rarely a simple personal decision. Potential migrants consider their own occupation and income, as well as the situation of family members (parents, spouses, and children). This paper focuses on the influence of children-accompanied migration on worker job choice and income.
Although family migration is common in other societies, it is less common for PRC children to migrate with their parents.
2 It is particularly rare for children who are of compulsory school age to migrate with their families, largely due to the constraints of the household registration system. 3 Basic PRC education services are linked to household registration. For those who cannot get hukou status, it is difficult to send their children to local public schools. Because of this, many rural residents who migrate for better-paid jobs are forced to leave their children at home.
Despite this difficulty, the migrant population can now bring children with them, as schools for non-local children have been established in destination cities and public schools have begun to enroll them despite hukou regulations (Chen and Feng 2013; Xu and Xie 2015) . The continuous increase in the number of migrant children in recent years allows us to study their impact on their parents' choice of migrants' occupation and income. We are particularly interested in the impact of education opportunity on migration outcomes.
To sort out the relationship between children's education and parents' occupational choice (income), this paper focuses on those migrants whose children are at primary school or are middle-school age. We find that migrants who take their children earn a significantly lower hourly wage than those who leave them at their place of hukou registration. This pattern also exists in the service and manufacturing industries, where the migrant population is most highly concentrated. Households migrating with schoolage children have a higher probability of doing so within the prefecture/province of their hukou registration. Although it is not the only factor that affects the migration behavior of households with school-stage children, education is a major consideration.
There are several possible mechanisms by which the presence of children correlates with migrant workers' occupation and income. Evaluating these mechanisms has been particularly helpful in our research. It is possible that high-income families are more capable of migrating with their children. Not only may they care more about the education of their children, but they are more able to provide financial support to send them to school in urban areas. This means that those who migrate with children enjoy higher incomes. An alternative mechanism suggests the same relationship: bringing children along for better education may require more income to sustain the expenses of the migrant household. Our findings do not support these mechanisms, as families migrating with children actually earn less than those who do not.
Those who bring their children may come from regions with poor education and low economic development. This mechanism is ruled out as the results do not change after we control for hometown region dummies. After ruling out these possible explanations, we argue that the findings in this paper are consistent with the following mechanisms: First, there might be a trade-off between education and employment opportunities. In other words, educational opportunities in destination cities can be considered a benefit, and the migrants are willing to accept lower wages if they are able to send their children to school. Conversely, the extra money earned by migrant workers who are separated from their children can be viewed as compensation for being unable to bring them along. Families will bear a certain psychological cost when children cannot be enrolled in schools in the locality of their parents' employment. Thus, people will migrate only if earnings outside the home region can offset these costs.
The findings in this paper are consistent with the latter two mechanisms. Due to data limitations, we do not distinguish between these two mechanisms but leave them for future research. However, each mechanism shows that further reform of the household registration and education resources allocation system is imperative. There should not be strict prerequisites that the provision of education services be connected to household registration, and basic education resources should be distributed more equally among all regions of the PRC. These reforms will help people migrate more freely and promote PRC economic growth potential.
The structure of the paper is as follows: the second section reviews related literature on the migrant population, the household registration system, migrant children, educational quality, and occupation choice, emphasizing the relationship between this paper and existing research; section three describes the data and the features of migrant populations; methods used in this research and the main results are reported in section four; we examine the occupation and region selection models in section five; and section six concludes.
LITERATURE REVIEW
Migration is rarely a simple personal decision, but instead is collectively made at the household level. Numerous studies show that the interaction between family members in migration decisions has an important impact on the gender gap in income and occupation, region selection, and even on marital stability. In earlier studies, Mincer's 1978 discussion of the obstacles to migration from marriage and the impact of family member interaction on labor market performance analyzed the mutual influence between spouses, and did not consider children and their educational opportunities. Long (1972 Long ( , 1975 pointed out how the number and age of children in a household will affect family migration decisions, which themselves may influence the academic performance of school-age children in return. But early research lacks relevant economic theories and strict quantitative measurement. There is no analysis of the impact of children's education on the migration worker's performance in the labor market. More recent studies stress the importance of the interaction between spouses or partners during the migration process, ignoring the effect of children on family decisions (Compton and Pollak 2004; Costa and Kahn 2000; Gemici 2006) .
A number of studies have shown that human capital investment (especially education) is becoming increasingly important for the labor market outcomes of PRC rural residents. Since the 1990s, the returns to education in PRC rural and urban areas have increased significantly (Xing 2014) ; high levels of education also improve the ability of rural residents to move to urban areas and integrate into the local market (Chen and Xing 2004) . This makes rural residents pay more attention to the education of their children, which in return affects their migration decisions and employment performance.
When rural residents migrate, they must contend with a major obstacle: the hukou (or household registration) system. The hukou system mandates that all PRC citizens register in a specific location and as either agricultural or non-agricultural (Fan 2008). 4 Hukou status is primarily determined by birth and is passed on from one generation to the next (Wu and Treiman 2004) . Since its initiation in the late 1950s, the hukou system has played an important role in controlling the movements of those with agricultural hukou status in rural areas (Cheng and Selden 1994) . Though the function of the hukou system in controlling population movement has been much weaker since the 1990s, when the economy grew rapidly in the coastal regions (Wei 2012; Sun 2011) , the household registration system is still an important instrument for the government in controlling and managing incoming migrants. In particular, a local hukou is often required for migrants to enjoy a variety of social benefits and public services such as basic education.
In the early stages of large-scale population mobility, the children of most migrant households were left in the countryside due to lack of destination city educational opportunities. The lack of parental care has led to a series of negative consequences, including high dropout rates (Hu 2012) , poor academic performance (AmuedoDorantes and Pozo 2006; Kandel and Kao 2001) , poor health, malnutrition, and impaired personality development (Li 2010; Chen 2009; Song 2009 ). Such adverse effects are particularly evident for girls (Booth 2003) . All these negative effects caused by the household registration system and related education supply arrangements are additional costs that need to be accounted for, as they undoubtedly hinder the migration of rural residents.
As the number of migrants increased, the demand for education services from migrant households increased as well. To meet the demand, migrant schools are increasingly being set up in certain cities. Public schools are also required to enroll students without local hukou. These schools provide more educational options for migrant households. The literature on migrants mostly emphasizes the income gap between regions as an incentive for migration. As educational opportunities in non-hukou cities became available, the regional gap in education may also have become a factor. In fact, the decentralized nature of regional education expenditure dictates a positive correlation between resources and level of economic development (Wang 2013; Gao 2013) . Rural regions (especially poor regions of hinterland PRC) suffer from low inputs and lowquality teachers, which provide incentives for rural residents to move (Xing 2014) .
Among the literature on the impact of children on migration decisions, studies usually examine the effect of the extensive margin (migrate or not). One major finding is that the propensity of migration is lower for households with children. Little research has studied how children affect migrant occupational choice and income. This paper contributes to the literature by considering this aspect.
DATA DESCRIPTION
The data used in this paper are from the 2011 migrant population dynamic monitoring survey, which randomly selected 128,000 migrant households in 410 counties in 31 provinces (including autonomous regions and municipalities) and Xinjiang Production and Construction Corps under a stratified multi-staged sampling frame. The migrant population is defined as those who have lived outside of their place of hukou registration for over 1 month. Information on the demographics of the household members, employment, housing, public services, and social integration was collected.
We use logarithmic hourly wage income in the last month for the head of household as the dependent wage equation variable. Therefore, only employed migrant workers who have positive income recorded in the data are kept. For our analysis, we also keep only migrant households who have children from 7-15 years old. The effective sample size is 14,750 after sample screening. According to the criterion of the PRC's National Bureau of Statistics, the occupations are divided into eight categories, 5 as listed in Table 1 . The time of the first trip to the city of destination is used to calculate the migration duration.
The basic individual and household characteristics of the migrants (respondents are deemed head of household) are described in Table 1 . Samples are divided into two groups: those who have children 7--15 years old migrating with parents and those who do not. Of the households considered, 55.07% have children migrating with them. The average years of schooling of these two types are 10.66 and 10.80 years, respectively. More than 80% of respondents only completed compulsory education, and only 3% and 5.18%, respectively, of the two groups of household heads have college degrees or above. Over 70% of the sample is in the age range of 31-40. The average duration of migration is 6.04 years for those who bring their children, which is significantly higher than families with children left at home. Comparing the group with migrant children and the group with children left at home, the former has a higher share of instances of intercity or in-city migration.
The occupation structure also differs between these two groups. Migrants who live without school-age children tend to be employed in industries such as production and equipment operation, as well as trade and service, reaching 55.24% and 24.21% respectively. Professional and technical personnel account for 10.08% of migrants with children left at home. Those who live with children mainly choose to work as operation workers and in trade and service industries, accounting for 72.03%. Migrant workers as the main body of the floating population are distributed in labor-intensive, low-tech industries. In addition, the proportion of households with no fixed occupation is higher for families with children than for those with no migrant children. Because the working intensity of the production and transportation industry is high, 6 migrants' average salary and hourly wage are slightly higher than those of other occupations. For those who migrate without their school-age children, their average monthly and hourly wage is 2,483 yuan and 11 yuan in the production and transportation industry. Table 2 shows how professionals and technical personnel, clerks, and transport industry practitioners who migrate with children earn higher average monthly and hourly wages than those who do not. It seems that the more advantageous economic conditions of the inflow area make them decide to bring their children, but another possible explanation is that parents who bring children are older than those who do not. According to the income-age curve, income will increase with age at a certain stage. 
MIGRANT CHILDREN AND THE INCOME DETERMINATION OF MIGRANT HOUSEHOLD HEADS

Model Specification
Personal, family, and social characteristics are among the factors that influence migrant population wage levels. In this study, we focus on the effect of the number of migrant children while controlling for variables such as gender, years of schooling, age, and migration duration. The specific regression equation is as follows: 
where log(wage) is the logarithm form of the household heads' hourly wage, children represents the number of school-age children living in a migrant family-the key independent variable of this paper-and eduyear represents the years of schooling for the household head. As only education levels are recorded in the survey, we convert the level of education into years of schooling by the following standards: zero years of schooling for the illiterate, 6 years for primary school graduates, 9 years for middle school, 12 years for high school and technical secondary school, 15 years for college, and 16 and 19 years for undergraduate and graduate students, respectively. Previous empirical research indicates that the age-wage relationship is nonlinear, so the regression model includes age and its quadratic term (agesq); gender is a dummy (0=male, and 1=female), and duration is the migration duration in months until the time of survey. Finally, X consists of other important controlled variables, including source area, family structure, occupation, type of destination region, etc. We introduce these variables in the following analysis gradually.
Basic Regression Results
The first column in Table 3 is the regression result without control variables. The results show that the hourly wage of the householder decreased by 2.2% with one more migrant child. The results of the second column show that controlling for personal characteristics of the household heads has little effect on the above results. The impact of personal characteristics on the household heads' wage is consistent with our expectation. In the third column, we further control for the migration duration. The results show that the negative impact of the number of accompanied migrant children to the household heads' wage is significantly increased. This is mainly because migration time is positively correlated with the number of children and the parents' income. Without controlling for duration, migrant households living with children enjoy a relatively high income because of the longer migration time, which leads to an underestimation of the negative impact of migrant children on their parents' income.
The origin region's economy is also an important factor for migration decisions. When the regional economic or education conditions are poor, the migrant population tends to bring their children and choose workplaces where they can attend school. This leads to a lower wage level of the regional migrant population. It is therefore necessary to control for the origin regions. According to the traditional geographical division, we divide the regions into three broad areas: East, Middle, and West. Table 3 reports the regression results after controlling for source area, which has a remarkable influence on migrants' wages, but the effect of the presence of migrant children on parental income does not change significantly.
The sample analyzed above includes households with both spouses migrating out and those with only one parent migrating out. Whether both parents migrate out will not only influence the choice for children, but also affect the wage level of the household head. When the husband and wife migrate at the same time, their career choices are influenced by each other's job opportunities. For example, it might be possible for a husband to give up a better job in order to prioritize his wife's job. In this case, it is not migrant children, but rather both husband and wife migrating that reduces the wages of the household head. To examine this possible mechanism, we further control for household structure in the fifth column of Table 3 . The results show that the husband migrating alone earns more than heads of other types of households. The impact of the number of migrant children on income becomes -2.7%, and it is still significant at the 1% level. Table 4 presents the regression results of the wage equation for each occupation group. Part B is the result of adding a control for the source area and the structure of the family from part A. Among the eight occupations, the number of migrant children has a significant impact on the salaries of the trade and service occupation, and equipment operation and transportation. With one more migrant child, workers in these two occupations earn 2.82% and 3.02% less, respectively. In addition, the education return rate and gender wage gap also show significant differences across occupations. 
Robustness Checks
Migrant children might not only reduce their parents' hourly wage, but they might also affect their monthly wage. On one hand, children's education affects their parents' wage levels through employment choice; on the other hand, the migrant population may want to shorten their working hours to make time to take care of their children. The first column in Table 5 shows that school-age children significantly reduce the working hours of migrant household heads; monthly working time decreases by 2.1% for each additional child living with him/her. Controlling for household structure has little effect on this result, and the coefficient on the number of children becomes -2.3%. According to this result and the results of the last column in Table 3 , we can calculate the impact of migrant children on household heads' monthly income: one more child in the family decreases the monthly wage by 5%. In addition, the second and third columns in Table 5 represent the analysis using total and per capita family income as dependent variables. Different from the previous hourly wage, the income here refers to the household total in the destination regions, including wages, business income, rent and transfer payments, etc. The results show that a child has a significant effect on the total household income earned in the destination region. The family income is positively related to the number of children if we do not control for household structure: one more child is associated with a 6% increase in income. This may be because high-income families tend to bring their children when they migrate, or because couples always do so together when children accompany them, which increases the family's total income. Therefore, we control for the household structure in the fourth column. The results indicate that for a given household structure, the total income of the household is lower for those with more migrant children. Therefore, the significantly positive effects of migrant children are mainly due to couples being more likely to migrate together in households with accompanied children. This also implies that both husband and wife tend to earn salaries when they migrate together. The results of the regression analysis with per capita household income as the dependent variable are listed in the last two columns of Table 5 . Although the control of the family structure still has a major influence on the regression results, the number of children has a significantly negative impact on the per capita income of the family. This is consistent with the regression result using the household head's wage as the dependent variable, but it also rules out the mechanism that high-income households tend to bring their children when they migrate. These results indicate that family structure and migrant children both have strong correlations with family income. Taking into consideration how dual parent migrant households account for about 75% of the sample, we keep only couples-based migrants for analysis in Table 6 . Regardless of using hourly wage, working hours, family income, or family income per capita as dependent variables, the results are similar to the regression results controlling for family structure in Tables 3 and 5 . Note: (1) *, **, *** represent significance level of 10%, 5%, and 1%, respectively; (2) Standard errors in parentheses; (3) From East and Father and Mother go out together are omitted dummy variables; (4) age2/100 = age squared divided by 100; (5) eduyear = years of schooling of household head.
Source: 2011 Migrant Dynamic Monitoring Survey (stats.gov.cn/English).
In this paper, we hypothesize that parents' consideration of their children's educational opportunities makes them give up some income. Although we have no direct evidence to support this, the following robustness exercises support such a hypothesis: children at compulsory school age exert more influence on the household heads' income than those who have not. We no longer limit children's age to 7-15 years old in Table 7 , but rather consider three specific age groups: 6 years old and below (column 1, preschool children), 7 to 12 years old (column 2, primary school children), and 13 to 15 years old (column 3, junior school children). Results in the first column of Table 7 imply that only investigating the mobility of families with children under 6 years of age, whether the child migrates or not does not significantly affect household heads' hourly wage.
Columns 2 and 3 indicate that irrespective of whether the child is in primary or in junior school, their existence as a migrant child has a significant negative impact on the wages of the parent. The results do not change much when we control for the household structure (columns 1 to 3) or retain samples with both couples migrating together (columns 4 to 6). All of these results indicate that children's education has an important impact on migrant workers' income.
MIGRANT CHILDREN AND THE OCCUPATIONAL CHOICE OF MIGRANTS
Migrant Children and the Regional Choice of Migrants
We investigate the effect of migrant children on occupational choice in terms of migration range (inter-province; inter-city, but within province; inter-country, but within prefecture) and the destination regions (eastern, central, and western). Both these variables have discrete values. We use the multinomial Logit model to investigate the influence of migrant children on the employment decision of their parents. It is worth pointing out that we do not emphasize the causal relationship between migrant children and employment choice, but only document their correlation. Assuming that migrant people have three choices, the probability of choosing each option is given by the following formula:
Where Z is a vector containing information such as education level, age, gender, and origin region of the migrants, and s g is the parameter vector. Furthermore,
In particular, when the number of migrant children increases by 1 (other factors remaining unchanged),
reflects the role of children in the employment selection of the migrant population, and
indicates that the relative probability of selecting s over the baseline option will increase with the number of migrant children.
Panels A and B of Table 8 report the results treating migration range and destination as dependent variables. In panel A, we choose inter-provincial migration as a reference. This panel shows that the number of migrant children increased the relative probability of intra-province migration. Within a province, the relative probability of intra-city migration increases with the number of migrant children. In other words, migrant children set obstacles to greater range movement, partly because educating them is more difficult when migration is inter-prefectural or inter-provincial. In addition, women or people with high education levels tend to migrate at a greater range. Residents from the central and western provinces prefer inter-provincial mobility, probably because these areas cannot offer enough job opportunities. Part B in Table 8 is the regression result using destination region as the independent variable. When compared with migrating to the eastern region, the coefficient of the number of migrant children is significantly positive for the other two options (migrating to central and western areas). This shows that migrant children tend to increase the relative probability of migrating to the central and western regions. This is because most of our samples are from the middle and western areas, and the consideration of children encourages them to migrate within a closer region. In addition, we find that the higher the education level of the migrants, the lower the probability they have of selecting the central area as their destination. Women tend to choose eastern provinces. People in the migration process have a tendency to stay close to home.
The results of this part show that the migrant scope is greatly narrowed and the probability of migration to the east where job opportunities are relatively sufficient is reduced when doing so with children. This suggests that the PRC's eastern region did not provide the corresponding public services (education for children) for migrants during its period of rapid economic growth.
Finally, we also analyze the influence of migrant children on the occupation choice of the migrants. The results show that occupation choice is closely related to the number of migrant children. In particular, there is a significant positive correlation between the number of migrant children and the possibility of migrant workers selecting "no fixed occupation (or temporary employment)" (see Table 9 ). 
Migrant Children, Choice of Occupation, and Migrants' Income
The occupation, migrant range, and choice of destination region are closely related to wage level. To investigate how migrant children affect their parents' wages, we control for dummy variables representing occupation, migrant scope, and employment region sequentially. The regression results are shown in Table 10 . To facilitate comparison, we copy the last column of Table 3 and list it in the first column of Table 10 . Controlling for occupation significantly reduces the coefficient of the number of migrant children, but its effect on wage income remains negative (with the coefficient being -0.012, significant at 10% level; see column 2 in Table 10 ). That is, for the same type of occupation, migrant children have an impact on the household heads' wage income.
The third column in Table 10 presents the regression results after controlling for migration range. We can see that the closer the migration range, the lower the migrants' wage: intra-province and intra-prefecture samples' salary is respectively 11% and 16% lower than that of inter-province migration. Controlling for migration range makes the coefficient on the number of migrant children small and insignificant. Destination region is controlled for in column 4. The results show that working in the eastern regions significantly improves wage level, and that the number of migrant children has no significant impact on wage income after controlling for this factor. The effect of the number of children becomes positive after controlling for all factors in the last column, but the impact is small and only significant at the 10% level. Table 10 shows that the effect of migrant children on the destination and the scope is the main channel by which they influence the wage level, and occupation choice is a relatively minor channel. Due to the limitations of the household registration system, while the education problem is easy to solve in the province or city of hukou registration, it is difficult to solve inter-provincially. At the same time, although the coastal areas (especially some big cities) have a greater demand for laborers, it is difficult to solve the education problem for their children. The migrant population seems to have given up some opportunity for the consideration of their children's education, which has hindered the relocating of labor to these areas. Note: (1) *, **, *** represent significance level of 10%, 5%, and 1%, respectively; (2) Standard errors in parentheses; (3) From East and Father and Mother go out together are omitted dummy variables; (4) age2/100 = age squared divided by 100; (5) eduyear = years of schooling of household head.
Panel C in Table 4 presents the regression results by occupation while controlling for migration range and employment region. The results show that, after controlling for these factors, migrant children have no significant impact on the wage level in most occupations, especially in the two large categories (trade and service, transport equipment operating), where migrants are relatively concentrated. In some occupations (such as professional and technical personnel and clerks), household heads migrating with children have higher wage levels.
DISCUSSION AND CONCLUSION
Many migrants leave their children in rural areas, while others bring them along. This paper analyzes the influence of the presence of children on the occupation choice and income of the migrant population, paying special attention to the influence of those at school age. The results show that the heads of households with school-age migrant children earn significantly less than those who leave them at their place of hukou registration. Households migrating with school-age children have a higher probability of staying within the prefecture/province of their hukou registration and are less likely to target eastern coastal regions.
Of course, the above results may be affected by the endogeneity problem. This paper addresses this concern mainly through the addition of control variables. Even so, the impact of endogenous problems should also be discussed in relation to the conclusion. First, some non-observable variables may affect migrant children and the income of the household head. For example, some families may put more value on family members living together, and less on income. This will lead to a negative relationship between the number of migrant children and the income of the household head. However, family values do not necessarily lead to the low wage level of workers in the job market. Second, migrant worker employment and income status may, in turn, affect their decision to migrate with their children. However, this reverse causality should suggest higher income for households with migrant children. This is contrary to the findings of this paper, which shows that this mechanism does not play a leading role; the discrepancy is unlikely to weaken this paper's conclusion.
These shortcomings admitted, the findings of this paper still have strong policy implications. First, those families who migrate with children have to sacrifice better job opportunities in exchange for their children's education. This loss of efficiency is caused by the household registration system, which also shows that public services (especially basic education) should be an important aspect of its further reform.
Second, this study also shows that high demand regions still have the potential to attract more labor through the reform of the household registration system and to improve public service provision.
